A technique for long-term infusion into the inferior mesenteric artery was developed which allows simple and reliable regional infusion into the colorectal segment of unrestrained rats. The cannulation system consists of an injection port 'In Stoppers' as a flow swivel, connected to an injection needle, which is inserted into a polyethylene tube protected by a steel spiral. During infusion the animals are free to move in the cage with access to food and water ad libitum. The method is suitable for regional chemotherapy as well as for studies of colorectal tumours in rats. In this study 730/0 of the cannulae remained functional for continuous infusion over a 15 day period.
Summary
A technique for long-term infusion into the inferior mesenteric artery was developed which allows simple and reliable regional infusion into the colorectal segment of unrestrained rats. The cannulation system consists of an injection port 'In Stoppers' as a flow swivel, connected to an injection needle, which is inserted into a polyethylene tube protected by a steel spiral. During infusion the animals are free to move in the cage with access to food and water ad libitum. The method is suitable for regional chemotherapy as well as for studies of colorectal tumours in rats. In this study 730/0 of the cannulae remained functional for continuous infusion over a 15 day period.
Keywords: Long-term infusion,' Regional chemotherapy,' Colorectal cancer in rats Regional chemotherapy was introduced into clinical practice for treatment of solid malignant tumours not responsive to intravenous administration of nitrogen mustard (Klopp et al., 1950) . Local effectiveness together with low systemic toxicity by regional application of cytotoxic agents has encouraged several groups to use this method in clinical practice (Clarkson et al., 1962; Watkins, Khazei & Nahra, 1970; Ansfield & Ramirez, 1978; Sundqvist et al., 1978) . Different methods of regional chemotherapy have been "To whom all correspondence should be addressed. 22 October, 1986 . Accepted 21 September 1987 used both clinically (Creech et al., 1958; Lee & Irwin, 1978;  for review see Patt 1982) and experimentally (Leivestad & Malt, 1973; Sindram, Snow & van Putten, 1974; Cotino & Zwaveling, 1976; Schouwenburg, van Putten & Snow, 1980) . Patients with advanced carcinoma of the colon and the rectum have been treated with intraarterial chemotherapy (Fischerman et al., 1974; Hafstrom et al., 1979; Strauss et al., 1986) . However, a simple and suitable animal model for long-term intra-arterial chemotherapy of colorectal cancer has not yet been established. We report a new method for cannulating the inferior mesenteric artery without ligature, to enable both blood flow and specific chemotherapy of the colorectal segment in rats. During infusion the animals are free to move in their cages thus having access to food and water ad libitum. This model is proposed for testing chemotherapeutic agents by regional delivery against colorectal tumours in SD rats (Garzon et al., unpublished) .
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Materials and methods
Infusion system
The infusion system consists of an injection port, type 'In Stoppers' (B. Braun, Melsungen, FRO) as a flow swivel, connected to an injection needle (0'4x 20 mm). The sharp end of the needle was removed, made smooth and inserted into a 40 cm polyethylene catheter (PP-lO, Portex, Hythe, England). The catheter is protected by a steel spiral (2' 5 x 180 mm) equipped with a 20 mm diameter swivel which is attached to the superior end and is used for hanging the spiral to the cage covering ( Fig. 1 ). 
Surgical technique
Fifteen adult male SD rats (300-450 g, Charles Rivers Breeding, Sulzfeld, FRG) were anaesthetized with ether. Abdominal and midscapular areas were shaved and skin disinfected with Kodan tincture (Schuelke Mayr GmbH, Norderstedt, FRG). A laparotomy was performed on the animals by a midline incision. The musculature of the left abdominal wall was traversed, and a needle (2 X 240 mm) was pushed under the subcutaneous tissue up to the midscapular area, where the skin was traversed. The distal part of the polyethylene catheter was positioned in the peritoneal cavity through the needle. The steel spiral was fixed in place with two stitches of nylon 3-0 to the interscapular skin. The system was filled with heparin diluted in physiological saline (25 units/ml). The descending colon was retracted to the right side, and with the aid of an operating microscope ( x 10), the left iliolumbar and inferior mesenteric arteries were dissected. The aorta was dissected as far as the renal arteries to facilitate clamping. The iliolumbar artery was ligated distally, and the aorta was clamped temporarily. The distal end of the polyethylene catheter was narrowed by stretching after a short period of heating and through a transverse incision in the iliolumbar artery the catheter was inserted into the inferior mesenteric artery via the aorta. The catheter was fixed in place with silk 6-0 at the iliolumbar artery (Fig. 2) . Positioning and flow were checked by aspiration of blood as well as reinfusion of the heparin solution. The abdominal wound was closed with catgut 3-0 and the skin approximated with Michel clips (11 mm) and sprayed with Nobecutan (Astra Chemicals, Wedel, FRG). The animals were placed in 
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Iliac artery separate cages and daily administered an isotonic heparin/saline solution 100 U/ml (bolus injection) over a period of 2 weeks. Water and food were available ad libitum (Fig. 3) . The position and flow of the catheters were checked by X-ray contrast medium infused through the system 15 days after implantation.
Results
Extravascular leakage of X-ray contrast medium was observed in 4 animals (27070). The colorectal segment was well imaged in 11 rats (73070). The region reached by infusion into the inferior mesenteric artery was assessed by means of colonoscopy during injections of Evans blue through the system. The mucosa of the rectum and descending colon appeared well stained. Infusion of fluorescein under ultraviolet light demonstrated that only the rectum and descending colon were stained by this dye. Histological examination of the colorectal segment revealed no histopathological changes. Fig. 3 . Unrestrained rat in cage during infusion into the inferior mesenteric artery.
The animals regained their body weight within 3 days fOllowing the operation.
Discussion
This method proved suitable for continuous infusion into the inferior mesenteric artery over a 15 day period in 73"10 of the rats studied. Moreover, this method is useful to evaluate the efficacy of regional deliveryof chemotherapeutic agents on experimental chemically induced colorectal (Garzon et al., unpublished) .
No histopathological changes were observed in the colorectal segment, indicating a good blood supply during the infusion with the polyethylene catheter into the inferior mesenteric artery. During the infusion period the animals were free to move in the cage with access to food and water ad libitum, thus being subjected to minimal stress. The fact that no weight loss was observed in the rats indicated that this procedure was well tolerated. 
